INTRODUCTION
============

Endoscopic ultrasound-guided fine needle aspiration (EUS-FNA) is well known as a useful diagnostic technique for pancreatic masses. Recent studies have reported high sensitivity, specificity and diagnostic accuracy of EUS-FNA. Meanwhile, the complications after EUS-FNA for pancreatic mass include abdominal pain, nausea and diarrhea, which are generally known as mild.[@B1],[@B2] Severe complications such as bacteremia, acute pancreatitis, hemorrhage, duodenal perforation, and aspiration pneumonia which require specific treatment are rarely reported.[@B3]-[@B6] Although there is a report of pancreatic leakage with symptomatic ascites after EUS-FNA, there are few reports about pancreatic pseudocyst associated with EUS-FNA.[@B7] In this report, we present the first case of pancreatic pseudocyst after performing EUS-FNA at the pancreatic body solid mass.

CASE REPORT
===========

A 60-year-old male who had been followed for about 10 years for alcoholic fatty liver and hepatic hemangioma was referred for a newly detected pancreatic body mass on abdominal computed tomography (CT) scan. The mass was 2.4×2.2 cm and slightly enhanced. Main pancreatic duct was compressed by the mass and both proximal and distal side of the mass was dilated ([Fig. 1](#F1){ref-type="fig"}). For the pathologic diagnosis, EUS-FNA was planned. Initially, radial EUS (SSD-alpha 10 Ultrasound System; Aloka Co., Ltd., Tokyo, Japan) (GF-UE 260; Olympus Co., Tokyo, Japan) revealed a well demarcated dumbbell shape, 2.4 cm-sized mass at the pancreatic body with peripheral hypoechogenecity and central hyperechogenecity. Under suspicion of neuroendocrine tumor, FNA was performed via transgastric approach with linear EUS (GF-UCT240; Olympus Co.) and three passes were made with 22-gauge needle (EchoTip Ultra, ECHO-22; Cook Endoscopy, Winston-Salem, NC, USA) ([Fig. 2](#F2){ref-type="fig"}). No abnormal sign or symptom was noticed with the patient during and immediately after the procedure.

The day after FNA, the patient complained about mild epigastric discomfort but he was discharged as scheduled. After discharge, abdominal discomfort exacerbated during the next 2 weeks and the patient eventually visited our emergency department. The physical examinations and routine blood tests including complete blood cell count, serum chemistry, and amylase/lipase were performed. The physical examinations revealed right upper quadrant tenderness and normoactive bowel sound. The leukocyte count was elevated to 14,700/mm^3^ (range, 4,000 to 10,000) and C-reactive protein concentration was elevated to 18.19 mg/dL (range, 0 to 0.5). Amylase and lipase was also elevated to 668 U/L (range, 28 to 100) and 557 U/L (range, 22 to 51). Follow-up abdominal CT scan was performed and revealed a newly developed 11.5×9.5 cm sized cystic mass. The mass was located between the posterior wall of gastric high body and pancreas, which has communication with the main pancreatic d uct ([Fig. 3](#F3){ref-type="fig"}). Pancreatic body mass was also seen with no interval change, and the pathologic report of aspiration cytology of the pancreatic body mass revealed many atypical cell clusters which was suspected as neuroendocrine tumor.

The cystic mass was assumed as pancreatic pseudocyst and internal drainage with endoscopic cystogastrostomy was planned. Radial EUS revealed bulging cystic mass just beside the gastric wall, and communication between the pancreas and the cyst was also presented. After confirming the absence of vascular structure between the puncture site and mass by EUS, cyst puncture was performed with needle knife (Huibregtse Single Lumen Needle Knife; Cook Endoscopy). Serosanguinous fluid was aspirated via puncture site and 10 Fr, 5 cm double pigtail plastic stent (Percuflex Amsterdam Single-use Biliary Stents; Boston Scientific, Natick, MA, USA) was placed after dilation with hurricane balloon catheter. Cystic fluid analysis revealed the fluid amylase level of 3,423 U/L and carcinoembryonic antigen level of 4.7 mg/mL, and Streptococcus parasanguinis was identified at the fluid culture. Endoscopic retrograde cholangiopancreatography was also performed for internal drainage of the pseudocyst. Pancreato-gram showed the leakage of dye from the pancreatic duct of the body portion, and transpapillary pancreatic duct stenting using 7 Fr, 15 cm straight plastic stent (PercuflexTM Amsterdam Single-use Biliary stents; Boston Scientific) was performed across the disrupted pancreatic duct to promote pancreatic duct healing ([Fig. 4](#F4){ref-type="fig"}). Soon after, the fever and abdominal pain were gradually subsided and the condition of the patient was stabilized.

On the fifth day of the drainage procedure, distal pancreatectomy was performed for resection of the neuroendocrine tumor. Simultaneously, cholecystectomy, and surgical drainage of the pseudocyst were performed without acute operation related complication. Pathologic report confirmed the mass as a neuroendocrine tumor of grade 2 and the resected cyst as a pancreatic pseudocyst with adjacent fat necrosis ([Fig. 5](#F5){ref-type="fig"}).

DISCUSSION
==========

EUS-FNA is generally considered as a safe procedure with extremely low frequency of major complications. Acute pancreatitis could occur after performing EUS-FNA; however, most cases are self-limiting mild cases and no EUS-FNA related pseudocyst development has been reported.[@B6],[@B8] To our knowledge this is the first reported case of a pancreatic pseudocyst as a complication of EUS-FNA.

In this case, cystic mass was developed within 2 weeks after the EUS-FNA and analysis of the aspirated cyst fluid showed elevated amylase level over 5 times of the serum amylase level. There were no any other causative factors that could induce acute pancreatitis and pseudocyst within 2 weeks. This makes EUS-FNA as the most likely etiology of the pseudocyst. Moreover, communication between the cystic mass and the pancreas which was located at the site of previous needle passage strengthen the suspicion. Presumed mechanism of pseudocyst development is FNA induced pancreatic duct injury and leakage of the pancreatic fluid into the peritoneal cavity. At the initial CT, main pancreatic duct was slightly compressed by the pancreatic mass and distal duct dilatation was also showed. Main pancreatic duct stenosis and increased distal pressure might have instigated the pancreatic fluid leakage. Interestingly, the main pancreatic duct on the proximal side of the pancreatic mass also showed a similar degree of dilatation, as shown in [Fig. 1](#F1){ref-type="fig"}. The cause of proximal side dilatation was not clear; however, considering that the patient was a chronic alcoholic, we speculated that the patient had chronic pancreatitis previously and pancreatic duct dilatation as a result.

Although there was no report about EUS-FNA associated pseudocyst, there was a report of pancreatic leakage after EUS-FNA. In that case, the patient was managed by transpapillary pancreatic duct stenting.[@B7] Likewise, our patient was also managed successfully with endoscopic drainage. We chose endoscopic cystogastrostomy as initial therapy followed by transpapillary stenting, because the size of pseudocyst exceeded 6 cm and the clinical symptoms of the patient were severe.[@B9]

In conclusion, Endosonographists who perform EUS-FNA must keep in mind that pancreatic main duct injury can occur as one of severe complications-especially in a case showing proximal stenosis and distal duct as well as main pancreatic duct dilatations. It can be managed by endotherapy such as transpapillary or transmural stenting.
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![Initial contrast enhanced abdominal computed tomography scan. (A) Transverse section. (B) Coronal reconstruction image. There are 2.4×2.2 cm sized slightly enhancing mass in the pancreas body portion. Main pancreatic duct of both proximal and distal side of the mass was dilated.](ce-45-431-g001){#F1}

![Linear endoscopic ultrasound (GF-UCT240) which shows pancreatic body mass and passage of 22-gauge needle (EchoTip Ultra, ECHO-22). Fine needle aspiration was performed via transgastric approach and three passes were made.](ce-45-431-g002){#F2}

![Follow-up contrast enhanced abdominal computed tomography scan. A newly developed 11.5×9.5 cm sized cystic mass is observed between the stomach and the pancreas. Communication is seen between the pseudocyst and the dilated pancreatic main duct.](ce-45-431-g003){#F3}

![Endoscopic retrograde pancreatogram. (A) Pancreatogram showed the leakage of dye from the pancreatic duct of the body portion (white arrow), and (B) transpapillary internal drainage using 7 Fr, 15 cm straight plastic stent (Percuflex Amsterdam Single-use Biliary Stents) was performed.](ce-45-431-g004){#F4}

![(A) Histological image of the resected pancreatic mass showing pseudocyst and organizing hematoma in the cyst cavity (H&E stain, ×400). (B) Adjacent fat necrosis was also seen (H&E stain, ×400).](ce-45-431-g005){#F5}
